Motor behavior and nigrostriatal dopaminergic activity in adult rats perinatally exposed to cannabinoids.
We have recently reported several neurochemical alterations, measured at perinatal and peripubertal ages, in the maturation of nigrostriatal dopaminergic neurons following perinatal hashish exposure. In the present work, we tried to undertake whether these neurochemical changes during ontogeny: a) were accompanied by changes of motor behavior, the main neurobiological process regulated by nigrostriatal dopaminergic neurons; and b) persisted in adulthood, leading to disturbances in the expression of an adult motor activity. To this end, two different experiments were performed. In the first, we examined, by using an actimeter, the ontogeny of spontaneous locomotor activity in immature male and female rats born from mothers perinatally exposed to hashish extract. Results showed a complete absence of significant changes in locomotor activity in females, whereas males presented a constant trend to decrease, although never statistically significant, at all ages studied as a consequence of the perinatal cannabinoid exposure. In the second experiment, we evaluated neurochemical indices--dopamine (DA) and L-3,4-dihydroxyphenylacetic acid (DOPAC) contents, tyrosine hydroxylase (TH) activity, and number and affinity of D1 and D2 dopaminergic receptors in the striatum--and behavioral parameters--spontaneous locomotor activity and spontaneous and induced stereotypic behavior--both indicating nigrostriatal dopaminergic activity, in adult female and male rats perinatally exposed to hashish extract. Results were as follows. The spontaneous locomotor activity, measured in the actimeter, was not affected by perinatal hashish exposure in both adult males and females. This was also seen in an open-field test as measured by total number of sector crossings. However, when differentiated between internal and external sectors hashish-exposed males presented a higher number of external crossings than controls, which did not appear in females. Moreover, several induced stereotypic behaviors, such as self-grooming and shaking induced by water spraying, were also altered by hashish treatment in a sexually dimorphic manner, whereas the number of spontaneous rears and self-grooms, measured in the open-field test, was unchanged. Thus, the frequency of water spraying-induced self-grooming was significantly increased in both males and females perinatally exposed to hashish, although the increase was more marked in males (200.4%) than females (121.2%). In addition, the frequency of shaking was also markedly increased in males but remained unchanged in females. These behavioral effects were paralleled by modifications in striatal neurochemical parameters. Thus, there was a significant increase in the DOPAC/DA ratio, indicating increased presynaptic activity, in females perinatally exposed to hashish, but compensated by a lower density of D1 receptors.(ABSTRACT TRUNCATED AT 400 WORDS)